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The correlation between the physics-chemical properties of sediments and species satu-
ration, fresh weight and diversity index of submerged macrophytes
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Abstract . In the life history of submerged macrophyte, they obtain most of their nutrients from the sediment. The properties of sedi-
ment exert an important effect on the growth of aquatic plant. We analyzed the correlations between the physics-chemical properties
of sediments and submerged macrophyte parameters. The correlation analysis showed that physics-chemical properties of sediments
explained 56.52% variations of submerged macrophyte ,while characteristics of submerged macrophyte only explain 26.75% varia-
tions of physics-chemical properties of sediments. The first canonical variables of the submerged macrophytes explained variation of
TP/TN to some extent ( Squared multiple correlations is 0.5258) ,but could not explain variation of water content well (0.0280).
Variations of Fresh weight (0.7503) ,Shannon-Wiener index (0.4841) and Species saturation (0.4613) could be explained by
the first canonical variable of the surface sediment parameters well. Additionally, Canonical Correlation Analysis revealed that only
weak correlation existed between subsurface sediment parameters (5 —15c¢m depth) and submerged macrophyte parameters.

Keywords ;: Submerged macrophyte ; sediment ; grain size ; total nitrogen/total phosphorus ; Shannon-Wiener index ; Canonical Correla-

tion Analysis; Lake Taihu
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Tab. 1 Descriptive statistics of characteristics of nine parameters

2% BIKER i ek & BA JsXi KLt iy BEEE AR RN
(%) (pm) (%) (g/kg) (g/'kg) TN/TP WA (kg/m®)  FEE(bit)
Sy 44.16 15.22 4.00 1.43 0.35 4.11 3.91 3.22 1.35
FREZ  7.51 0.94 0.74 0.06 0.00 0.18 0.39 0.28 0.14
FAME 29.74 9.46 2.76 0.73 0.31 2.11 0.00 0.00 0.00
Bk 50.88 33.43 5.92 2.16 0.37 6.21 9.00 6.57 2.89
&2 9 MSHE ) K IR FRAH I R B
Tab. 2 Pearson’s correlation coefficients of nine parameters
2 Ry & AL S Ve BA v AW Pl fif
- (%) (pm) (%) (g&/kg) (g/kg) TN/TP WHE  (kg/m?)
AL () 0.045
Besktr (% ) 0.201 —0.443 *
RA(g/kg) 0.496 ** -0.225  0.504 "
M (g/kg) 0.337 0.180 -0.110 0.106
FWE L (TN/TP) 0.443 * -0.253  0.521**  0.990* -0.034
0 1% 0.242 -0.207  0.398*  0.635* -0.213  0.675*
#f 7 (kg/m?) 0.107 -0.168  0.685*  0.585™  -0.354* 0.645"  0.598 ™
LREPERE B 0.290 -0.307  0.453*  0.698 ** -0.218  0.735*  0.843™  0.628**

sk MEFVE P <0.01; = EME P <0.05( MUBKL).

HFIAASCH BT A Z5 R R (3R 3) |, S — B ARVHH OC R ALY T Jr /2 0. 795 , LEUURR B A0 /K A8 40 48 A [B] 4T: fif
— MG R BRI, G REGAR B /K- (P <0.001,00=0.01) , 55 — 45 =M RUAHOC R AU Rl i B 2%
i (P =0.3122,P =0.867).
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Tab. 3 Canonical Correlation Analysis between surface sediment parameters and submerged macrophyte parameters

R AS S RIAROG R B fETE S RAR G R 5K TR ERE SRR R B T7
1 0.891743 0.869177 0.03565 0.795206
0. 548564 0.456475 0.121694 0.300922

3 0.236612 0.079839 0.164332 0. 055985
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Fig. 2 Correlations between the surface sediment parameters and their canonical variables(a) ;
correlations between the macrophyte parameters and their canonical variables(b)
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Tab. 4 Standardized variance of the parameters explained by the opposite canonical variables
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PO : :
1 Rt b %0 Rt
0.2675 0.2675 0.5652 0.5652
2 0.0484 0.3158 0.0647 0.6299
3 0.0046 0.3204 0.0042 0.6341
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Fig. 3 Squared multiple correlations between the surface sediment and the first canonical variables
of the macrophyte(a) ;squared multiple correlations between the macrophyte and the first
canonical variables of surface sediment(b)
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Tab.5 Canonical Correlation Analysis between sediment parameters

at 5 —10cm,10 — 15cm depth and submerged macrophyte parameters

B (em) PO A WMAACRE  BIEMBE R bR RS JRTUARAE R A T7

5-10 1 0.597623 0.425651 0.117367 0.357154
2 0.489242 0.415868 0.138874 0.239358
3 0.272401 0.164485 0. 169027 0.074202
10-15 1 0.517500 0.096639 0.159778 0.267806
2 0.454060 - 0.173228 0.206170
3 0.315078 - 0. 196554 0.099274
3 itig
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